al., 1999). Chalmers et al. (1997) reported that wild rodents can also act as a significant reservoir with a high potential for infecting man and livestock due to cohabitation. The role of dogs in the transmission of C. parvum is controversial, but Abe et al. (2002) denied the possibility of dogs transmission by using PCR. Atwill et al.(1997) suggested that feral pigs may serve as an environmental reservoir of C. parvum, and Quilez et al. (1996) detected C. parvum oocysts from 21.9% of pigs. Izumiyama et al. (2001) observed that weaned piglets excreted more oocysts than older pigs, suggesting weaned piglets are important reservoirs of C. parvum by contaminating drinking water. Since pork is a popular food for many Koreans, many pigs have been raised at farms all over the country, and Rhee et al. (1991) reported that 19.9% of pigs in Chollabuk-do were infected with Cryptosporidium. This study was conducted to determine the infection status of pigs in rural areas of Chungcheong-do with C. parvum.
During the period from November 2000 to June 2001, fecal samples were collected at a butchery in Chungju-shi, among pigs raised at a nearby farm. The number of specimens was 589, which included 379 from Judok-eup, Chungcheongbuk-do, 107 from Dangjingun, Chungcheongnam-do, 58 from Hongseong-gun, Chungcheongnam-do, and 45 from Salmi-myon, Chungcheongbuk-do. For comparison purpose, 61 cattle from Eumseong-gun, Chungcheongbuk-do, were also examined.
Fecal samples were directly smeared, and examined after modified acid fast staining (Garcia et al., 1983) . The smears were observed under a light microscope at high magnification (x 1,000). The presence of Cryptosporidium oocysts of 4-5 µm in diameter, red in color and containing sporozoites, deemed positive.
Of the 589 porcine fecal samples, 62 (10.5%) were positive for Cryptosporidium oocysts. All the detected oocysts could be identified as those of C. parvum by observing the morphology. The highest positive rate was shown in the pigs from Dangjin-gun, Chungcheongnam-do (14.0%), followed by Judokeup, Chungcheongbuk-do (12.1%). The area showing the lowest infection rate was Hongseong-gun, Chungcheongnam-do (1.7%), and no pig was infected in Salmi-myon, Chungcheongbuk-do (Table 1) . In Judok-eup, the oocyst positive rate was 6.8% (15 positives out of 220 pigs) in November, but this increased to 17.2% (11 of 64 ones) in December, and further increased to 22.1% (21 of 95) in June. The positive rate of the cattle, 19.7%, was higher than that of the pigs.
In Korea, efforts to identify sources of cryptosporidiosis are insufficient. Researchers presume that cattle were one of the important sources, but our study demonstrates that other animals can act as reservoir hosts for C. parvum in Korea. In this study, overall positivity among pigs was more than 10%, suggesting that naturally infected pigs may be a significant reservoir for C. parvum in human, and that pigs should be viewed as being more important than calves, because the number of pigs overwhelms the number of calves.
According to some reports (Wolfson et al., 1985; Chai et al., 2001) , the prevalence of cryptosporidiosis is generally higher in the summer. Considering that the present study was done in the winter, our results probably understimate positivity during the other seasons. In fact, the infection rate at Judok-eup increased from 12.7% in the winter to 22.1% in the summer. Chai et al. (2001) suggested that lower prevalence during the winter may be due to low 46 Korean J. Parasitol. Vol. 42, No. 1. 45-47, March 2004 rainfall and decreased humidity. The higher prevalence rate during the summer season may be due to the practice of applying composted bovine fecal material to the soil predominantly during the spring to summer period. Unlike overseas reports, which claim that this protozoan infection occurs preferentially in children under 5 years (Mata et al., 1984) , the majority of positive patients in Korea elderly which may be because most of the rural population are elderly, and thus they are more exposed to the reservoir host.
The results of the present study demonstrate that farmed pigs raised at farm were infected with C. parvum oocysts, and might serve as a source of cryptosporidiosis in Korea. In addition, this results also underline the importance of investigating the possibility that other animals also act as reservoirs for C. parvum.
